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8~opsis ~

W~ler (24 Pp0 had plasma val.es of 248.8 ¯ £3.SmOsm kg = HzO, INn, I = 125 ¯ 8.O m~g l-=, [K+
~,6~O.g~Eq;[~= and [CL-] = 122 ~ 3.0mEq I-L Fr~hwa=er acclimated slur~ean had an osmolality of
~ ~ 7, [Na+} = 131.6 + 4A. [K*! = 2.s ~ 0.7 and [~L-I = ~t0.6 ¯ 3.ft. F~e~wa=e~ a~limaled fish
g~dually cxpqsed to sea wat¢~ (incre~e of 5 pp[ h-=) had higher plasma osmolalides than did ~he bay
ac~ima[~d fish. Th~s¢ young adull sturgeon are able m t~lerm¢ t~ans[¢r from fresh water =o s=a water as
a~ gradual ~raOs[c~ f~om sea wa~e~ to f~sh wat¢~. Plasma ¢lectmty,~s in t~ax~sf¢[red fish a~ ~¢~ula~d. but
tend to differ f~om long term acclimated fish at the same salinid~s, "[’hc~¢ is a gradual increase in the upper

ppg for 0.7-1.8 g fisll~ and 15 pl,l for 4.~.og fish. The abitky of juveniles to m~ulam plasma osmolalily
limited. The young adult fish ace able m mleram higher salinities (35 PP0 that~ juvenile sturgenn hut
p~bably ac� also characterized by low activity of the nec~my ion ~xchaag¢ me~aaisms in the ~lls which
permit rapid adjmtment of bl~d electrolytes with graduate change in ~x~rnal salinity.

Inlr~!,clion riv¢rs and slowly migrate upStreaal over
several months. Spawning occurs during Ih¢ winlcr

Apipenser uat~monlaa~.s is a chundr~t¢an, amonlhs (February-March). S~urgcan juvenil~
group of andent actiaop;erygian fish whichmain in fresh water kern ~vcral months Io several
~volved at Ic~l 2~ million years ago. A,/ran~on.y¢~, defending on th~ sp~i~ (Domshov 1985).
tan~ is found along lh~ Pacific coasl af Noc~However, it is aol known how long A.
~̄edca fm=g British Columbia to Ca!fforaia andt~- juveniles remain in a freshwater environ.
hanadromou~, migrating up=he larger fivo~ alongmeat. or when llmy slart dmic seaward migra=ioa.
,~o coast 0he Fraser. Columbia. Umpqua, andThus, ~he natural history erA. ~ransmomaa~ sug-
,Sacramento Rivers) m spawn- 1= is believed Ilia1g~s,s soyefal inter~ting physiological problem:

ten years thgreaRer, dcpe~tdiag on ago and phys-Although there have been many investigations
iological state (~roshov I985), In the hll these of osmomgulation in adult teleosts, there have
stgrgeon cater the esluari~ a~iated with theboca fewer on the more "primitive" fish groups.

C--048243
C-048243



C~048244
C-048244



,Sent by: UCD SHIELDS ILL 530 752 7815; 11/20/00 IO:20AM;J~-dX #615;Page 4/9

....

C--048245
C-048245



.Sent b’: UCD SHIELDS ILL 530 752 7815; 11/20/00 10:20AM;JOf~#B15;Page 5/g

26

Ten fish of e~el~ size group were tested al eachohtaining hk~d by c~luchll section. The osmolalities
,qalinity (0 ppt, 5 ppt, 10 ppt, lS~pt, 25 iipt. 30 ppt, of the samples were determined with the va~r
and 35 ppl), and sur~’ival was monitored for thr~pre~ur¢
days. ’Survival" at the test salinify was determined
as survival for three days or longer, This duration
was chosen as preliminary experiments indictedR~ulls
that those juvenile sturg¢o=~ which survived
days at the t~t salinity would survive indefinitely at~=e bay wa~er acclimated sturgeon were by,-
that salinily. In tests where ~sh survived 24 h, testom~o~ic to bay water, and the fr~hwater accli-
water wa~ daily repla~d with water of the testmated sturgeon were hyperosmotic to fr~h water
galinity after feeding. The experiments on ~e(Table 1). The plasma osmolality and
smallest fish (0.~Lgg and 0.7-1.5g) were ~a-values of the hay water and [resh~at~r acclimated
ducted in March, s~eral weeks after spawni=~g,fish were similar (Table 1). No significant dig-
The 0.9-9.5 g fish and the 18,~56.0 g fish wcr¢ runferenc¢ was found in the plasma concontralions of
in Novemi~er, and the following Sepl¢mber, ~�~ Na+ ~d K" and the osmolalily when ~ompaHng
spectiv¢ly, bay water acclima=ed and freshwater acclimated

To t~st whether p~e-acclimation to 10 ppt or 15 adult sturgeon. ~ere was a significant decrea~
ppt for one week would increase sawival at higher(P<0.~l, t-test) in the concentration o~ Cl-1in
salinities, 70 fish of the 4.9~9.5 range were abruptly freshwater a~limatcd adulls compared with bay
transferred to Ihe lower saliniti~s (4C) fish to 10 ppt water acclimated fish (Table 1). When the freshwa:
and 30 fish to 15 ppt). and maintained for 1 weekter acclimated stnrgeon were gradually ex~ed to
with daily water changes. At the end of ~� week-increa~d salinity up to sea water over a two day
long acclimalic~n ped~, 10 ~sh from each groupperiod, and then held in sea water for 3 da~
were Iransfcrrcd to water of lice same ~lini[y (¢i- was a continual rise in all the measured pla~a
Iher 10 ppl or 15 ppC) as well as �o hi~er salinities: variahles (Table 2). An analysis of variance showed
t5 ppt, 25 ppt, and 3~ ppt. Survival was monitoredthat there were no significant diffe~en~s ~tween
for three days. the freshwater and 22 ppt (24 h) concentrations of

Plasma samples were obtained from fish of theNa*, CL-, or the nsmolality in these fish, How-
largest size class used (18.(V56.0g) after 9 h inever, ~ere were significant differences
either 15 pp= or 25 ppt by sacrificing the fish and betw~n the freshwater and both th~ initial and 3
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